Background: Laterally spreading tumours (LSTs) are superficial neoplasms that usually extend laterally along the intra-luminal wall of the gastrointestinal tract. Recently, the incidence of LSTs in the colorectal mucosa has greatly increased. However, LSTs in the stomach are exceedingly rare and have never been previously reported.
Background
Early gastric cancer (EGC) is a well-defined gastric malignancy that is restricted to the mucosa or submucosa regardless of the presence of lymph -node metastasis [1] . EGC tumours are usually oval or round in shape [7] , but the shape of laterally-spreading EGC tumours is undefined, and in our case, the EGC in the distal stomach was diagnosed as a large circumferential-type laterally extending tumour. LSTs frequently occur in the colonic mucosa and are usually defined as neoplasms > 10 mm that extend laterally along the intra-luminal wall of the GI tract [2, 3] . However, because of their extreme rarity, no explicit definition of gastric LSTs is available in the medical database. Based on a morphological endoscopy, LSTs are usually categorized into 1 of 3 groups, as follows: (1) granular-homogenous, (2) granular-nodular mixed and (3) non-granular [2, 3] . Upper GI endoscopy, computed tomography (CT), and endoscopic ultrasonography are helpful in the diagnosis of EGC.
Case presentation
A 69-year old male with epigastric pain visited the digestive department of Tianjin Medical University General Hospital for evaluation of his symptoms. On admission, he appeared anaemic, but no change in weight loss was observed; moreover, an abdominal examination revealed mild-abdominal tenderness. All other physical examinations were essentially normal. His medical history included diabetes (15 -years) and controlled hypertension (4 -years) but did not include drug treatments, medication, alcohol, or family risk factors for any illness. The patient denied other symptoms such as regurgitation, heartburn, nausea and vomiting, anorexia, bloating, diarrhoea, constipation, and fever. Initial laboratory investigations were insignificant except a haemoglobin level of 11 g/dL and a high C-reactive protein level of 7.44 mg/dL.
An upper GI endoscopy was performed, which showed a superficially elevated granular-nodular mixed and circumferential-type flat elevation in the distal stomach. The endoscopy also showed primary involvement of the antrum and pyloric region as well as a type 0-IIa + 0-IIc and a 0-I tumour (according to Paris classification) 6 -cm in diameter that extended into the duodenal bulb (Fig. 1a, b, c, d ). Inspection with narrow band imaging revealed microvascular and microsurface changes and an irregular pit pattern of IIIL to IV; a white opaque substance was prominent in the antrum region of the stomach and duodenal bulb (Fig. 1e, f, g ). Endoscopic ultrasound showed thickened hypoechoic mucosal, muscular mucosal and submucosal layer. The muscularis propria was intact (Fig. 1h) . Enhanced abdominal CT revealed thickened gastric antral wall with prominent small lymph-nodes, a hepatic cyst, and a stone and cyst in the right kidney. Neither distant metastasis nor lymph -node invasion was observed. Abdominal ultrasound showed fatty liver and the wall of the gall bladder was not smooth.
Multiple targeted biopsies of the lesion revealed chronic mucosal inflammation, erosion, high-grade intraepithelial neoplasia of the gastric antrum near the greater curvature, tubulovillous adenoma of low-grade intraepithelial neoplasia in the pyloric region and tubulovillous adenoma with glandular hyperplasia in the duodenal bulb (Fig. 2a, b) . The patient was negative for H. pylori. Based on the endoscopic examination, pathological results, and CT findings, an EGC was suspected.
Treatment strategy
This case was debated at a multi-disciplinary meeting. Due to the suspicion of an early gastric adenocarcinoma and the large tumour size, the team agreed that surgical resection was the best treatment. The patient was advised to undergo a surgical procedure, but he refused; then, despite the potential risk and prolonged operation time, he agreed to undergo endoscopic submucosal dissection (ESD).
ESD treatment for the gastric-duodenal bulb lesion
The patient underwent an uncomplicated, prolonged (15 h) ESD of the distal stomach and duodenal bulb, which was performed by an expert endoscopist. The patient was then transferred to the intensive care unit. Grossly, the resected tissue measured 6.0 × 5.0 cm. The pathologic examination of the resected tissue of the gastric antrum near the pylorus revealed extensive highgrade intraepithelial neoplasia, multifocal cancer that presented as intramucosal carcinoma, and a highly to -moderately differentiated adenocarcinoma. The lateral margins of the antrum and the pyloric region were positive for low-grade intraepithelial neoplasia (Fig. 2c, d ). The remaining gastric mucosa showed severe atrophic gastritis and intense intestinal metaplasia accompanied by mild atypical hyperplasia. Based on these findings, the patient was scheduled for an additional gastrectomy.
Radical distal gastrectomy for gastric cancer (Billroth II anastomosis)
Two weeks later, the patient underwent radical distal gastrectomy (Billroth II anastomosis) for gastric cancer and subsequent abdominal drainage. Excisions were made to the most distal part of the stomach and part of the duodenum. The pathologic assessment of the excised tissue revealed a highly to -moderately differentiated adenocarcinoma of the gastric antrum, which involved the muscular mucosa, and tubulovillous adenoma of the pylorus and duodenal bulb (Fig. 2e, f ) . The duodenal bulb was non-neoplastic. An immunohistochemical study revealed that the adenoma was CEA positive and, CDX-2 positive (Fig. 2g, h ). No cancer cell invasion was observed at the proximal end or at the end of the duodenal bulb. The tumour depth was limited to the muscular mucosal layer, and lymphatic-vascular involvement was absent according to haematoxylin and eosin stain.
Postoperatively, the patient had an uneventful recovery, and he was discharged on the 15th postoperative day in a stable condition. Follow-up after discharge was uneventful, and he remained asymptomatic 1 year after the surgery.
Discussion and conclusions
This report describes an extremely rare case of large laterally-spreading EGC of the distal stomach. LSTs are considered non-polypoid lesions with specified clinicpathologic features. They are characterized by lateral progression along the intra-luminal wall, where they form broad-based granular or non-granular flat-type lesions [2] . EGCs progress slowly, although the speed of their progression is accelerated according to the downward invasion by the cancer. Most patients with EGC are usually asymptomatic or they present with the earliest signs and symptoms of indigestion, loss of appetite, heartburn, epigastric pain, and anaemia.
The aetiology of gastric cancer is multifactorial and involves both hereditary predilection and environmental aspects. Family history, genetic risk factors, H. pylori and Epstein-Barr virus infection [4] , pernicious anaemia, chronic atrophic gastritis, Ménétrier's disease, smoking and dietary factors, such as the consumption of processed foods and pickled vegetables, as well as obesity are risk factors for gastric cancer. Elevated expression rates of tumour markers such as CEA and CA 19-9, and recently, cancer-testis antigens have been reported in gastric cancer; which include Kita-kyushu lung cancer antigen 1, which is expressed in; 79.5%; MAGE-A1 at; 32.5%, MAGE-A3 at; 39.8%, and NY-ESO-1 at; 15.7% [5] . According to Futawatari et al. [5] Kita-kyushu lung cancer antigen 1 is tumour-specific and can be frequently detected even in the early stages of the disease. In addition, the assessment of cancer-testis antigens expression in gastric mucosa infected with H. pylori may be helpful for the identification of patients with a high risk of gastric cancer.
The present case is unique and suggestive. This was the first gastric LST of the distal stomach that extended into the entire duodenal bulb; this was also the second gastric LST to be reported after a laterally-spreading gastric mucosal cancer was reported by Nunobe et al. [6] . Nunobe demonstrated surgical techniques for safe lesion removal, but the case report lacked genuine images of the lesion as well as detailed information on the lesion. In contrast, this case presents serial endoscopic and histopathological images that demonstrate not only the gross-morphological changes of the lesion but also a thorough examination of the pit patterns and surface patterns of the lesion, respectively. In this case, the circumferential-type laterally spreading tumour in the antrum adjacent to the pyloric mucosa exhibited roughness and granulation, and macroscopically, the nodules were confined to the pylorus and duodenal bulb. In addition, oedematous villi with a white opaque substance were prominent in the antral and duodenal bulb regions of the lesion which indicates EGC. According to Um et al. [7] clinical behaviors of EGC vary by the endoscopic gross appearance. Endoscopic gross appearance associated with histological differentiation and clinical behavior of EGC. In order to characterize tumour burden of EGC, usually the longest diameter of tumour and maximal longitudinal diameter of tumour, the tumour burden is important to predict clinical behaviors of cancer. In contrast, the clinicopathologic characteristics of LST are also dependent on the endoscopic appearance of the lesion surface, that is, LST-granular or granular nodular mixed as compared with LST-non granular, and the risk of malignant transformation is significantly higher for the mixed nodular or pseudo-depressed subtypes and lesion of larger size [8] . According to Ohara et al. [1] endoscopic treatment for superficial elevated and depressed type EGC has a high potential to result in noncurative resection. Based on the classification of colorectal LSTs, LST-non-granular and LST-granular-nodular mixed with larger size exhibit a high risk of submucosal invasion and malignancy [2, 3] . Thus, these subtypes of tumours are suggestive to undergo surgery rather than incomplete endoscopic resection [8] . A summary of the clinical and aetiological factors as well as the management of EGC lesions is presented in (Fig. 3) [1, 4, 5] .
Detection of early neoplasia, precise characterization of the lesion, and decision-making as to the ultimate treatment are crucial for better outcomes [9] . Therefore, EGC has driven the development of novel imaging technologies such as NBI and high-definition chromoendoscopy using indigo to detect early lesions [9] . A methodical approach to describe and report superficial lesions so that the appropriate resection approach is performed includes the location of the lesion, its size, morphology, surface pattern, as well as other gross morphological features [2] .
Considering that ESD is broadly recognized as a less invasive method for the treatment of EGC [9] , it is still a complicated procedure and is accompanied by a negligible risk of lymph node metastasis, bleeding, perforation, and longer operation times [6] . Moreover, ESD may result in incomplete or non-curative resection in EGC patients, which may necessitate additional gastrectomy [1, 10] . According to Ohara et al. [1] ESD may be curative in (a) differentiated-type mucosal cancers that are negative for ulceration (UL (−)) and without lymphovascular invasion irrespective of tumour size; (b) differentiatedtype UL(+) mucosal cancers without lymphovascular invasion and a size ≤ 30 mm; (c) undifferentiated-type UL(−) mucosal cancers without lymphovascular invasion and a size ≤ 20 mm; (d) differentiated-type submucosal cancers ≤ 500 μm without lymphovascular invasion and those ≤ 30 mm. ESD is non-curative for undifferentiatedtype lesions > 20 mm and superficial elevated and depressed-type 0-IIa + IIc or 0-IIc + IIa, and UL(+) lesions. Thus, endoscopic resection of these tumours is considered an investigational treatment as in our case, and additional surgical treatment should be performed [10, 11] .
According to the 2010 Japanese gastric cancer treatment guidelines (ver. 3), gastrectomy with lymph -node dissection is the standard treatment for EGC [11] . Recently, laparoscopic surgery, particularly laparoscopicassisted distal gastrectomy for EGC, has gained an advantage to some extent over open surgery in terms of minimal invasiveness, decreased morbidity and better postoperative short and long-term patient outcomes with excellent 5-year overall survival [9, [12] [13] [14] [15] . More recently, laparoscopic and endoscopic cooperative surgery for benign gastric tumours and EGC lesions has been promising in terms of minimal invasiveness, precise lesion localization, safe excision, minimal margins, restoration and reduction in hospital stay [6, 16] . We remain confident that, commercialization of the knowledge of EGC lesions may improve their primary detection rate and thus the treatment outcome.
This case is a new indication for the gastroenterologist as well as for researchers. Early identification and curative management of EGC lesions are crucial for better patient outcomes. Lesions, particularly those of a larger size or with granules and nodules, should be removed surgically rather than by endoscopic resection because these tumours are highly invasive and carry a significant risk of malignancy. Many clinicians and researchers hope that our knowledge will be improved based on new scientific findings, which will lead to the evolution of gastric cancer diagnosis and treatment. 
